The rare earth element (REE) distribution in hydrothermal fluids may provide constraints on fluid source and chemistry. The compositions of hydrothermal REE minerals have, in turn, the potential to record variations in the fluid composition. Bayan Obo, China, is a hydrothermal Fe-REENb deposit hosted in Proterozoic dolomites, and is the worlds largest REE deposit (Chao et al., 1997) . This makes it an ideal setting for investigating the hydrothermal fractionation of the REE. In this study we report the results of electron microprobe analyses of REE minerals from Bayan Obo carried out using the method of Williams (1996) , which, coupled with fluid inclusion studies, provide new insights into the hydrothermal fractionation of the REE and further constraints on the genesis of the deposit.
The rare earth element (REE) distribution in hydrothermal fluids may provide constraints on fluid source and chemistry. The compositions of hydrothermal REE minerals have, in turn, the potential to record variations in the fluid composition. Bayan Obo, China, is a hydrothermal Fe-REENb deposit hosted in Proterozoic dolomites, and is the worlds largest REE deposit (Chao et al., 1997) . This makes it an ideal setting for investigating the hydrothermal fractionation of the REE. In this study we report the results of electron microprobe analyses of REE minerals from Bayan Obo carried out using the method of Williams (1996) , which, coupled with fluid inclusion studies, provide new insights into the hydrothermal fractionation of the REE and further constraints on the genesis of the deposit.
Paragenetic setting
At Bayan Obo the REE are mainly hosted in monazite (LnPO4) and bastn~isite (LnCO3F), with minor amounts of Ca-and Ba-REE fluorocarbonates. The REE mineralisation is accompanied by replacement of the host dolomite marble by magnetite, aegirine, apatite, fluorite, alkali amphibole and baryte. The main stages of REE mineralisation can be summarised as: (1) 
Variations in the rare earth distribution
All the REE minerals analysed are dominated by Ce (i.e. monazite-Ce; bastn~isite-Ce etc. sensu stricto). The main observed variation in REE distribution is in the range La to Sm and correlates with paragenetic setting (Fig. 1) . REE heavier than Gd were below the detection limits for the method used. La203 and Nd203 vary by up to 10 wt.% in monazite and bastn~isite and Pr203 varies by up to 2 wt.%. Disseminated monazites show La/Nd ratios in the range ~2-3, but from one sample they are strongly La enriched (La/Nd ~ 6-7). Monazite and bastn~isite from the banded ores show a wide range in REE distribution, from samples with La/Nd ratios comparable to the majority of the disseminated monazite, to La-rich examples (La/Nd g 5-5.6). Bastn~isite and Ca-REE fluorocarbonates associated with fluoritisation are La-depleted and Nd-enriched relative to bastngsite from the banded ores (La/Nd 0.7-2.4), whilst bastn~isite, and associated monazite, forming post-aegirine in veins and vugs, are Laenriched (La/Nd ~ 5-5.8). At the baryte stage huanghoite is always depleted in La relative to the minerals it is replacing. Despite the correlation with paragenetic setting, the REE distribution does not evolve in a continuous manner with relative time as indicated by the paragenetic sequence.
Discussion
All the minerals studied have similar Ln sites and no evidence was found for crystallographically controlled variations within individual minerals. REE mineral alteration during several stages of metasomatism also could not have led to the main variation in composition, as no change in the REE distribution occurs between the precursor and secondary phases during replacement reactions (except for at the baryte stage). The variations in mineral chemistry must therefore reflect variations in the relative concentrations of the REE in the metasomatic fluid. The initial control on the REE distribution in the fluid is the fluid source, which at Bayan Obo has been suggested to be either carbonatite magmatism or lower crustal rocks. Although the fluid source at Bayan Obo must have been strongly LREE enriched neither of these possibilities is likely to have given rise to the discontinuous variation in REE distribution. Variations in the bulk fluid chemistry are, however, indicated by fluid inclusions. Fluid inclusions in aegirine, apatite and bastn/isite from the banded ores are moderately saline (c. 5-15 wt.% NaC1 eq.) with estimated mole fractions of CO2 varying from below microthermometric detection to c.15%. In contrast apatite and bastn~isite from aegirine veins contain CO2-rich, low salinity fluid inclusions (0-5 wt.% NaCI eq; c. 20 to >55 mole % CO2 
